ligilllllOllllllllNlDI 

(11) EP0 751 170 A2 

(12) EUROPEAN PATENT APPLICATION 

(43) Date of publication: (51) mta 6 : C08G 77/26, C08G 77/388 

02.01.1997 Bulletin 1997/01 

(21) Application number: 96110471.8 



(22) Date of filing: 28.06.1 996 



(84) Designated Contracting States: 


• Amano, Isaburo 


DEFRGBIT 


Chlba (JP) 




• Suzuki, Takanao 


(30) Priority: 30.06.1995 JP 165886/95 


. Hiratsuka, Kanagawa (JP) 


(71 ) Applicant: China Flour Milling Co., Ltd. 


. Chiba,KoJI 


Chlba (JP) 


Chiba261(JP) 




(74) Representative: von Kreisler, Alek, bipl.-Chem. et 


(72) Inventors: 


al 


• Ohno, Hiroyuki 


PatentanwSrte, 


Tokyo 134 (JP) 


von Kreisler-Selting- Werner, 


• Kawahara, Natsue 


Bahnhofsvorplatz 1 (Deichmannhaus) 


Tokyo 184 (JP) 


50667 Kdln (DE) 



(54) Silicone derivatives, their production and use 



(57) Disclosed are amino silicone derivatives having 
triaztnyl groups or pyrimidinyl groups bound to amino 
groups of amino silicones, their production and use, 
said silicone derivatives being able to gel silicone oil or 
to increase the viscosity thereof stably and homogene- 
ously, and therefore being useful as bases for cosmet- 
ics, pharmaceutical preparations and industrial 
materials. 



3 



© ■ • ■ 

Q. 

LU ' 

Primed by Rank Xerat (UK) Business Services 
2.13.1UU 



EuropSiscnes Patentamt 
* 19 * 0))) European Patent Office 

Office europeen des brevets 




EP0751 170 A2 



Description 

FIELD Qf THE INVENTION 

5 The present invention relates to novel silicone derrvatives, their production and use. 

BACKGROUND OF THE INVENTION 

Silicone oil is useful for its heat resistance, lubricity, water repellency, gloss retention, mist prevention, antistatic 
10 properties, mold release lubricant, corrosion resistance, chemical stability and safety. Utilizing these properties, sflicone 
oil has hitherto been used as bases of compositions in a wide variety of fields including various industrial materials such 
. as textile treating agents, surface lubricants, water repelling agents, resin modifiers, paint additives, electrical insulating 
agents, heat media, grease, oil for machinery, foam stabilizers and anti-foam agents, pharmaceutical preparations and 
cosmetics. 

is In particular, silicone oil has been used as bases of pharmaceutical preparations and cosmetics because of its 
safety. Usually, low-viscosity silicone oil having a viscosity of 100 cs or less at room temperature is widely used as the 
bases because of its improved extensibility, refreshing feeling and high safety. However, for example, when a paste-like 
or grease-like silicone composition is prepared, it is difficult to obtain a smooth, homogeneous composition in a single 
system, and low-viscosity silicone oil is easily separated or discharged from the resulting composition, resulting in low 

20 stability. 

in order to solve the above-mentioned problem of low-viscosity silicone oil, there has been proposed the use of 
organic materials such as the methods of using fatty acid esters of dextrin as thickeners (see Japanese Patent Unex- 
amined Publication Nos. 62-121764, 62-143970, 62-143971 and 63-159469), the methods of using fatty acid esters of 
sucrose (see Japanese Patent Unexamined Publication No. 63-235366) and the methods of using trimethylsifyiated 
25 polyvinyl alcohol or trimethylsilylated polysaccharides (see Japanese Patent Unexamined Publication No. 62-240335), 
and the use of inorganic materials such as the methods of using organically modified viscosity minerals (see Japanese 
Patent Unexamined Publication Nos. 62-45656, 62-54759 and 63-72779). However, the use of these organic and inor- 
ganic materials as the thickeners results in the problem of deteriorating inherent characteristics of low-viscosity silicone 
oil such as refreshing feeling and extensibility. 
30 Recently, methods have been proposed in which tow-viscosity silicone oil is treated using compounds obtained by 
partially crosslinking silicones having a specific degree of polymerization as thickeners under shearing force, thereby 
obtaining homogeneous paste-like silicone compositions (see Japanese Patent Unexamined Publication Nos. 2-43263 
and 5-140320). However, these methods require the use of mixers such as ball mills, three-roll mills and colloid mills 
having strong shearing force for obtaining paste-like silicone compositions, resulting in disadvantages such as trouble- 
as some preparation, high viscosity of the resulting compositions and restricted compounding amounts of the composi- 
tions. Bases have therefore been desired which can make gel and increase viscosity by simpler compounding without 
impairing the inherent feeling of low molecular weight silicones having a viscosity of 1 00 cs or less. 

SUMMARY OF THE INVENTION 

40 

As a result of intensive investigation under such situations, the present inventors have discovered that novel sili- 
. cone derivatives in which triazine compounds or pyrimidine compounds are chemically bound to amino groups of 
amino-modif ied silicones can gel silicone oil and/or liquid oil or can increase the viscosity thereof simply and stably, thus 
completing the present invention. 
45 Namely, the present invention provides: 

(1) A triazinyl group- or pyrimidinyl group-containing arrtino-modified silicone derivative having a triazinyl group or 
a pyrimidinyl group bound to an amino group of an aminoi-modif ied silicone, or a derivative in which triazine or pyri- 
midine is bound to silicone oil; 

so (2) A triazinyl group- or pyrimidinyl group-containing arnino-modif ied silicone derivative represented by general for- 
mula (1), including a silicone derivative in which a triazinyl group or a pyrimidinyl group is chemically bound to sili- 
cone oil as represented by general formula (1) irrespective of its raw material: 



55 
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10 

wherein each R, which may be the same or different represents hydrogen or a linear, branched-chain or cyclic 
hydrocarbon group of 1 to 8 carbon atoms; m and n each represent integers from 1 to 6; h represents an integer 
from 0 to 6; V represents an integer from 1 to 400; and at least two of Y are nitrogen, and the remainder is carbon; 
is (3) The silicone derivative described in the above (1), which is represented by general formula (2), or an amino sil- 
icone derivative in which a triazine ring or a pyrimidine ring is bound to silicone oil having one amino end group at 
the amino end thereof: 



20 



25 




30 • 

wherein each R, which may be the same or different represents hydrogen or a linear, branched-chain or cyclic 
hydrocarbon group of 1 to 8 carbon atoms; m and n each represent integers from 1 to 6; h represents an integer 
from 0 to 6; "a" represents an integer from 1 to 400; at least two of Y are nitrogen atoms, and the remainder is a 
carbon atom; p represents an integer from 1 to 3 in the case of triazine, or from 1 to 4 in the case of pyrimidine; and 
35 when p is 1 or 2 in the case of triazine, or 1 , 2 or 3 in the case of pyrimidine, a hydroxy! group, an amino group which 
. may be substituted by a linear or branched alkyl group of 1 to 6 carbon atoms, a halogen atom, a carboxyf group, 
a linear or branched alkyl group of 1 to 6 carbon atoms, or a linear or branched alkoxyl group of 1 to 6 carbon atoms, 
as well as a hydrogen atom, may be bound to a residual carbon atom of the triazine ring or the pyrimidine ring; 
(4) The silicone derivative described in the above (1), which is represented by general formula (3): 

AO 



45 




wherein each R, which may be the same or different represents hydrogen or a linear, branched-chain or cyclic 
. hydrocarbon group of 1 to 8 carbon atoms; m and n each represent integers from 1 to 6; h represents an integer 

from 0 to 6; "a" represents an integer from 1 to 400; at least two of Y are nitrogen atoms, arid tte remainder is a 

carbon atom; q is an integer from 0 to 10; p represents an integer from 1 to 3 in the case of triazine, or from 1 to 4 
55 in the case of pyrimidine; and when p is 1 or 2 in the case c4 triazine. or 1,2 or 3 in thee 

group, an amino group which may be substituted by a linear or branched alkyl group of 1 to 6 carbon atoms, a hal- 
. ogen atom, a carboxyl group, a linear or branched alkyl group of 1 to 6 carbon atoms, or a linear or branch ed alkoxyl 

group of 1 to 6 carbon atoms, as well as a hydrogen atom, may be bound to a residual carbon atom of the triazine 

ring or the pyrimidine ring; 
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(i) When q is from 1 to 10, A1 and A2 are each represented by general formula (4): 



— (CH,) 



-N — (CH,) 



I 

R 





(4) 



wherein R, m, n, h, a and Y have the same meanings as given above; and AV and A2' each represent hydro- 
gen atoms, hydroxy! groups, amino groups which may be substituted by linear or branched alkyl groups each 
having 1 to 6 carbon atoms, halogen atoms, carboxyl groups, linear or branched alkyl groups each having 1 to 
6 carbon atoms, or linear or branched alkoxyi groups each having 1 to 6 carbon atoms; 
or A1 and A2 are each represented by general formula (5): 



— N (CH,) ft -j — N- (CH,) m | — Si— O 

R 




(CH,) -N 



(CH,) b NH 



(5) 



wherein R, m, n, h and a have the same meanings as given above; 

or A1 and A2 each represent hydrogen atoms, hydroxyl groups, amino groups which may be substituted 
by linear or branched alkyl groups each having 1 to 6 carbon atoms, halogen atoms, carboxyl groups, linear or 
branched alkyl groups each having 1 to 6 carbon atoms, or linear or branched alkoxyi groups each having 1 to 
6 carbon atoms; and 

(ii) When q is 0, general formul a (3) is represented by general formula (6): 




.(CH.K 




\ 



(CH,) n N-J (CH,) : NH 

I • 

Rj. R 



(6) 



said silicone derivative including a derivative in which 1 to 3 carbon atoms of the triazine ring or 1 to 4 carbon 
atoms of the pyrimidine ring are bound to a,GHJiamino silicone oil at both amino ends thereof, also including a 
structure composed of 2 to 10 repeating units thereof which includes a linear, branched and/or network struc- 
ture, and including a derivative in which one end of the a.o-diamino silicone oil may be an amino group or an 
amino group substituted by a linear or branched alkyl group of 1 to 6 carbon atoms without bonding to the tri- 
azinyl group or the pyrimidinyl group; 

(5) The silicone derivative described in the above (1) represented by general formula (7), which is obtained by 
allowing a side-chain amino silicone oil to react with a reactive group-containing triazine or pyrimidine compound: 
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to 



R- - 



rR " 

I 

Si— O 



R 
I 

Si— O- 

"I 



(CH^-N - 
R. 




R 
I 

Si 

"i 

CCH^-MfCH^-N-H 



I 



-■d 



R 
I 

-Si — R 



(7) 



is 
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wherein each R, which may be the same or different represents hydrogen or a linear, branched-chain or cyclic 
hydrocarbon group of 1 to 8 carbon atoms; m and n each represent integers from 1 to 6; h represents an integer 
from 0 to 6; "a* and V each represent integers of 1 or more, "d" represents an integer of 0 or more, and ■ a-rb+d" 
represents an integer of 400 or less; "a". V and "d" each show the ratios, and do not specify the order of arrange- 
ment; and at least two of Y are nitrogen atoms, and the remainder is a carbon atom; 

(6) A method for producing the silicone derivative described in the above (1) which comprises allowing a amino sil- 
icone oil to react with a reactive grc^jp-corrtaining triazine or pyrirridine compound; 

(7) The method described in the above (6), in which the amino silicone oil is represented by the following general 
formula (8): 



25 



30 



J! TTI I I 

B-fSi— O-H-Si— 0+— Si— 
L | J a L | J b | 



B" (8) 



I 

B' 



wherein each R, which may be the same or different, represents hydrogen or a linear, branched-chain or cyclic 
hydrocarbon group of 1 to 8 carbon atoms; a and b each represent integers of 1 or more, and the sum of a and b 
represents an integer of 400 or less; a and b each show the ratios, and do not specify the order of arrangement; 
and at least one of B, B' and B" is a group represented by general formula (9): 



40 



T 



(oy Q — n+ (ay m — n — h 



(9) 



wherein each R\ which may be the same or different, represents hydrogen or a linear, branched or cyclic hydrocar- 
bon group of 1 to 8 carbon atoms; m and n each represent integers from 1 to 6; and h represents an integer from 
0to6;and 

the reactive group-containing triazine or pyrimidine compound is a compound represented by the following general 
formula (10): 



50 
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(10). 
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wherein at least one of X 1 , X 2 and X 3 represents a halogen atom, the remainders each represent hydrogen atoms, 
hydroxy) groups, amino groups which may be substituted by linear or branched alkyl groups each having 1 to 6 car- 
bon atoms, carboxyi groups, linear or branched alky) groups each having 1 to 6 carbon atoms, or linear or branched 
altoxyl groups each having 1 to 6 carbon atoms; and at least two of Y are nitrogen atoms, and the other is a carbon 
atom; 

(8) A gelling agent comprising the triazinyl group- or pyrimidinyl group-containing silicone derivative described in 
the above (1). (2). (3). (4) or (5); 

(9) A composition comprising the triazinyl group- or pyrimidinyt group-containing silicone derivative described in the 
above (1), (2), (3), (4) or (5) and silicone oil and/or liquid oil; and 

(10) A base comprising the triazinyl- group- or pyrimidinyl group-containing silicone derivative described in the 
above (1), (2), (3). (4) or (5). 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 



30 



35 



40. 



The present invention will hereinafter be described in detail. 

When the novel silicone derivatives of the present invention are produced, in addition to methods in which amino 
silicone oil is allowed to react with reactive group-containing triazine or pyrimidine compounds as raw materials, meth- 
ods can be employed in which reactive group-modified silicones having reactive groups such as halogen and amino 
group-containing triazine or pyrimidine compounds are allowed to react with each other, which has a reversed relation- 
ship in the reactive groups with the first method. This is the reason why the silicone derivatives of the present invention 
include ail compounds represented by general formula (1). However, the reactivity of the reactive groups such as halo- 
gen on heterocyclic moiety is stronger in the first method, so that the first method is generally used: The first method is 
hereinafter mainly descrfoed, but the second method can also be used similarly. 

As the starting materials for producing the novel silicone derivatives of the present invention, the case of using 
amino silicones is first described. The sites of amino modification may be any of side chains, one end and both ends, 
and the number of the amino groups, the position thereof, etc. are not limited. 

These amino silicones are represented by the following general formula (H): 



45 
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I 
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I. 




B — Si— 0 — - 
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-Si— O- 

I . 




-Si— 0 

I . 


so 
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R _ 
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_B' _ 



I 

-Si— B H (11) 
I 
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wherein each R. which may be the same or different represents a linear, branched-chain or cyclic hydrocarbon group 
of 1 to 8 carbon atoms; at least one of B, B' and B" is a group represented by general formula (12): 
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(CH,).— N -(ay.— 



N H (12) 

I 

R* 



(0 



15 



wherein each R', which may be the same or different, represents hydrogen or a linear, branched or cyclic hydrocarbon 
group of 1 to 8 carbon atoms, m and n each represent integers from 1 to 6, and h represents an integer from 0 to 6; the 
remainders of B, B' and B" each represent linear, branched-chain or cyclic hydrocarbon groups each having 1 to 8 car- 
bon atoms; a and b each represent integers of 1 or more, and the sum of a and b represents an integer of 400 or less; 
and a and b each show the ratios, and do not specify the order of arrangement 

Examples thereof include amino silicones having one amino end group, represented by the following general for- 
mula (13): 



20 



B— Si— O- 
I 



Si— 0 



R 
I 

-Si — R 
I 

R 



(13) 



30 



ss 



wherein each R, which may be the same or different represents hydrogen or a linear; branched-chain or cyclic hydro- 
carbon group of 1 to 8 carbon atoms; B represents a group represented by general formula (12); and a represents an 
integer from 1 to 400; . 

a.w-diamino silicones represented by the following general formula (14): 



R 
I 

B — Si— 0- 
I 

R 



R 

I . 

Si — 0 



R 

1 . 
-Si — B" 

I • 
R 



(14) 



45 wherein each R, which may be the same or different represents hydrogen or a linear, branched-chain or cyclic hydro- 
carbon group of 1 to 8 carbon atoms; B and B" each represent groups represented by general formula (12); and a rep- 
resents an integer from 1 to 400; and 

side-chain amino silicones represented by the following general formula (15) : 



\ 
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wherein each R, which may be the same or different represents hydrogen or a linear, brancheoVchain or cyclic hydro- 
carbon group of 1 to 8 carbon atoms; 6* represents a group represented by general formula (12); a and b each repre- 
sent integers of 1 or more, and the sum of a and b represents an integer of 400 or less; and a and b each show the 
ratios, and do not specify the order of arrangement 

5 in the compounds represented by general formulas (13), (14) and (15), the amino silicone derivatives used in the 
present invention, examples of the hydrocarbon groups each having 1 to 8 carbon atoms represented by R include lin- 
ear hydrocarbon groups such as methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyi and octyl, branched hydrocarbon 
groups such as isopropyl and isohexyl, alkenyl groups such as vinyl and allyl, cydoaikyl groups such as cydohexyl and 
cycfoheptyl, and aryi groups such as phenyl and tolyl. These hydrocarbon groups may be substituted by halogen, etc., 

io and examples thereof include 3.3,3-trifluoropropyl. Methyl and phenyl are prefened among others, and methyl is partic- 
ularly preferred. 

In the compounds represented by genera) formulas (13). (14) and (15), the number of silicon atoms contained in a 
modified silicone molecule (a*b) is 2 to 400, preferably 1 0 to 300, and more preferably 40 to i 50. 
Examples of the amino silicones used in the present inverrtiOT include the following: 
15 Amino Silicone Oil Manufactured by Dow Coming Toray Silicone Co., Ltd: 

Structure (1) (a,<o-diamino silicone) 

20 . 

CH3 CH3 CH3 

• I I I 
H 2 NR S i O (SiO).Si RNH 2 

I I . I 

CH3 CH3 CH3 

Structure (2) (Side-Chain amino silicone) 

35 NH 2 

. . I . 

CH 3 R 

• I I 

. (GH 3 ) 3 S iO (Si0) 8 (SiO),S i(CH 3 ) 3 

i I " 

CH 3 CH 3 

45 ■ . -.». ■ ; ' 
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so R: Allcylene 
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Product 
Name 


Viscosity 
(cs) 


Specific 
Gravity 


Refractive 
Index 


Remarks 


NH2 
equivalent 


5 . 


BY1 6-853 


30 


0.96 


1.414 


■ c^co-diamino silicone 


650 




BY16-853B 


80" 


0.97 


1.407 


ditto 


2200 . 




BY1 6-828 


120 


1.05 


1.453 


side-chain amino silicone 


3500 


10 


BY16-850 


1100 


0.98 


1.411 


ditto 


4000 




SF8417 


1200 


1.07 


1.452 


ditto 


1800 




BY1 6-849 


1300 


1.03 


1.426 


ditto 


600 . 




BY16-872 


18000 


1.01 


1.421 


ditto 


2000 


15 


BX16-755B 


240 




1.408 


secondary amine 


2200 




BX16-193 








one amino end group 


4000 



20 Amino Silicone Oil Manufactured by Nippon Unicar Co., Ltd. 
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Product 
Name 


Amino 
Equivalent 


Si Polymerization 
Degree 


FZ-3705 


4,000 


140 


FZ-3707 


1,400 


50 


FZ-3710 


1,700 


300 


FZ-3712 


1,700 . 


200 



50 
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The molecular weight of these amino silicones is 100 to 30,000, preferably 1 ,000 to 20,000, and more preferably 
3,000 to 10,000. 

The triazine and pyrimidine impounds having reactive functional groups which are used for reaction with the 
amino silicones are represented by the following general formula (10): 
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rs wherein at least one of X 1 , X 2 and X 3 represents a haJogen atom, the remainders each represent hydrogen atoms, 
hydroxy) groups, amino groups which may be substituted by linear or branched-chain alky) groups each having 1 to 6 
carbon atoms, carboxyt groups, linear or branched alky! groups each having 1 to 6 carbon atoms, or linear or branched 
alkoxyl groups each having 1 to 6 carbon atoms; and at least two of Y are nitrogen, and the other is carbon. 

The reactive groups of these triazine or pyrtmidine compounds may be any, as long as they are groups which react 

20 with amino groups of the amino silicones. Examples thereof include halogen atoms such as fluorine, chlorine, bromine 
and. iodine. Although substituent groups X 1 and X 2 of the triazine skeleton may also be any. examples thereof include 
hydrogen, hydroxy!, amino groups which may be substituted by alkyl groups, halogen, cartxwyl, linear or branched alkyl 
groups each having 1 to 6 carbon atoms, or linear or branched alkoxyl groups each having 1 to 6 carbon atoms. In the 
. amino groups which may be substituted by the alkyl groups, said alkyl groups include linear or branched alkyl groups 



25 each having 1 to 6 carbon atoms. Examples of the alkyl-substituted amino groups include ethylamino, propylamino and \ 

isopropylaminb. Further, the carboxyt groups contain salts thereof such as alkali salts and alkaline earth metal salts, \ 

and examples thereof include sodium, potassium, calcium, magnesium, aluminum and zinc salts. Examples of the fin- \ 

ear or branched alkyl groups each having 1 to 6 carbon atoms include linear alkyl groups such as methyl, ethyl, propyl, * f . 
butyl, pentyi and heptyt, branched alkyl groups such as isopropyl, isobutyl, isopentyl and isohexyt, and those of cyclic 

30 alkyl groups such as cyclohexyl. Examples of the linear or branched alkoxyl groups each having 1 to 6 carbon atoms $ 

. include methoxy, ethoxy, propoxy, butoxy, pentaaxy, isopropoxyan^ j 

Examples of these triazine compounds include cyanuric chloride, 2-chlorxM,64)is(methylamino)-S-triazine i 2- ) 



ch!oro-4,6-bis{ethylamino)-S-triazine (simazine), 2^loro-4,6-bis(rxopylamino)-S-triazh 2-cMorc-4,6- \ 
bis(butylamino)-S-triazine, 2-chloro-4.6-bis(amylamino)-Srtriazine, 2<hloro^me^ylamino^etrtytamino-S-m'azine, 2- I 

35 chloro^-methylamino-6-propylamino-S-triazine, 2^oro^-etriylarrrinc^-isopropylamino-S-triazine (atrazine), 2- • 
(^loro-4-ethylamino-6-propylamino-S-triazine, 2^loro^-ethylaminc^isobutylanriino-S-triazine, 2<hloro-4-pro- 
pylamino-6-isopropylamino-S-triazine, 2-chloro-4,6-bis(ethoxy)-S-triazine, 2<riloro-4,6-bis(methoxy)-S-triazine. 2- 
chloro4,6-bis(propoxy)-S-triazine and 2-chloro-4,6-bis(butoxy)-S-triazine. 

Examples of the pyrimidihe compounds include 2-chloropyrimidine, 2^loro^,6-dimethylpyrimidine, 2-chlbro-4,6- 

40 (dimethylamino)pyrimidine, 2,5<lic^loro-4-methoxy^-trichlorometriylpyrimidine and 2,4.5,6-tetrachlorcpyrimidina 

On the other hand, in addition to the methods in which the above-mentioned arnino silicones a^e aflcwed to reart 
with the reactive group-containing triazine or pyrimidine compounds as starting materials, the novel silicone derivatives 
of the present invention can also be produced by allowing reactive group-containing silicones to react with amino group- 
containing triazine or pyrimidine compounds. When the reactive group-containing silicones are used, halogen is typl- 

45 cally used as the reactive groups. The halogen silicones include, for example, chloro silicone oil and f luoro silicone oil. 

Examples of the amino group-containing triazine compounds which are allowed to react with the halogen silicone oil ' * • 

include 2,4,6-triamino-€:triazine (melamirie), 2,4-diamino-6<fimethyl-s-triazirie and 2,4-diamino-6-ethoxy-s-triazine. j \ 

Examples of the amino group-containing pyrimidine compounds include 2-aminopyrimidine, 2,4-diamno-6-ethyl-5-phe- ■ \: 

nylpyrimfcfine, 2-amino4-(2<fibutylaminoethoxy)pyrimkline, 5-(4 , -(5hlorophenyQ-2,4Hcfiaminc^-e^pyrimidine and 

so 2,4,5,6-tetraanranopyrimidine. 

Reaction solvents used in the reaction of these amino silicones with the triazine or pyrimkfine compounds or in the ' i 

reaction of the halogen silicone oil with the amino group-containing triazine or pyrirhicfine compounds may be any, as 
long as they dissolve both of them. Such solvents include benzene, toluene, xylene, n-hexane. n-heptane, carbon tet- 
rachloride, chloroform, perchloroethylene, trk^lorc^thylene and chtorobenzene. 
55 The reaction is conducted by dissolving the amino silicone oil or the halogen silicone oil and the triazine com- 
pounds or the pyrirnidine compounds in the reaction soh/erts. arid healing and adding catalysts if neces 

. The reaction is conducted at room temperature or higher, preferably at 70 to 1 20°C, and basic compounds such as 
pyridine, aniline and aJkylamines can be used as the reaction catalysts. After the reaction, unreacted halogen groups 
are substituted by water, alcohols, etc.. followed by solvent removal and removal of unreacted products. Then, the 
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resulting products are subjected to vacuum drying to obtain the novel silicone derivatives in which triazinyl groups or 
pyrimidinyl groups are bound to the amino silicone oil or the halogen silicone oil. 

The properties such as gel strength and viscosity can be controlled by changing the binding ratio of the amino sil- 
icone to the triazinyl group or the pyrimidinyl group. 

5 For example, when added to liquid oil or silicone oil generally used for cosmetics or pharmaceutical prepare 
a <fi-substituted compound in which silicone oil is introduced into two positions of the triazinyl group or the pyrimidinyl 
group forms a hard gel. a mono-substituted compound in which silicone oil is introduced into one position forms a soft 
gel, and a tri-substituted compound in which silicone oil is introduced into all three positions gives a weak gel or a vis- . 
cosrty-incr eased fluid liquid. With respect to cosmetics, for example, the cfi-substituted compounds are used for founda- 

10 tions/antiperspirants sticks, mascara, lip sticks and lip cream, the mono-substituted compounds are used for soft gels 
such as cream, emulsions and cream foundations, and the tri-substituted compounds are used for cosmetic oil and liq- 
uid foundations. Further, the di-substituted compounds forming hard gels are used for potting agents for electric and 
electronic parts and vibration absorbing agents for dampers, and the tri-substituted compounds are used fa thickeners, 
. sealing agents and pigment dispersing agents. Thus, any one of the mono-substituted, di-substituted and tri-substituted 

is compounds can be selected depending on the use and the purpose. 

Reaction products in which halogen is left cause irritating feeling when they. adhere to the skin. They are therefore 
unsuitable for cosmetics and pharmaceutical preparations. It is therefore preferred that halogen is substituted as 
described above. However, the reaction products containing halogen can be used for other applications such as water 
repelling agents, potting agents for electric and electronic parts and vibration absorbing agents for dampers, etc. with- 

20 out any particular problem. 

When the amino silicone is an a.oxliamino silicone or a side chain amino silicone, a compound in which triazinyl 
or pyrimidinyl groups are bound to all amino groups of the a,©-diamino silicone or the side chain amino silicone is not 
dissolved in liquid oil or silicone oil even when it is added thereto, or the resulting gel leads to syneresis in some cases. 
"The reason for this is considered to be that the hard gel is formed by intramolecular or intermolecular crosslinking. A 

25 reversible smooth gel can be formed by partially remaining the amino groups uncombined by methods such as appro- 
priate adjustment of the reaction molar ratio, which is deduced to be due to a hydrogen bond. 

For example, when the side chain amino silicone has amino groups at 40 positions in a molecule, a gelling agent 
can be obtained by introducing triazinyl or pyrimidinyl groups into 2 or 3 positions, said gelling agent giving a homoge- 
neous, flexible, soft gel when added to silicone oil having a viscosity of 100 cs or less. 

30 The compounds of the present invention represented by general formula (3) which are obtained by the reaction of 
the a.co-diamino silicones with reactive triazine or pyrimidine can be compounds showing fluidity, compounds showing . 
viscosity increasing properties, gel-like compounds or rubber-like elastomers, depending on the reaction conditions 
such as the reaction J molar ratio, the reaction temperature and the reaction time. 

For example, when a soft gel is desired, the reaction time is shortened,, or the amount of the reactive group-con- 

35 taining triazine or pyrimidine compound is reduced in the reaction. When a harder gel is desired, the reaction time is 
prolonged, or the amount of the reactive group-containing triazine or pyrimidine compound is increased. Thus, the hard- 
ness of product gels can be controlled. 

. These compounds vary in viscosity according to the degree of polymerization (molecular weight) represented by q 
in general formula (3), and a higher molecular weight results in a higher viscosity. In addition to this, the linear structure 

40 and the crosslinked structure are obtained as the molecular structure according to methods of polymerization. The lin- 
ear structure results in softer compounds compared with the crosslinked structure. For example, gel-like compounds 
rich in the linear structure are soft, whereas gels rich in the crosslinked structure become hard, resulting in elastic rub- 
ber-like compounds. 

Specifically, the products are described as follows. 

45 . When the products are mainly composed of the compounds represented by general formula (3) wherein q is 3 or 
less, the products are poor in the crosslinked structure and rich in the linear structure. Dissolution thereof in silicone oil 
results in various compounds extending from high viscous materials exhibiting viscosity increasing properties to weak 
geWike compounds. 

When the products are mainly composed of the compounds represented by general formula (3) wherein q is 5 to 
so 10, the crosslinked structure is rich, resulting in exhibition of properties extending from weak gel-like properties to hard 
rubber-like properties. 

When the products are mainly composed of the compounds represented by general formula (3) wherein q exceeds 
10, the products are almost all composed of the crosslinked structure and further composed of the polymer structure, 
resulting in exhibition of properties extending from rubber-like properties to resin-like properties. 
55 Similarly to the a.odiamino silicones, the compounds of the present invention represented by general formula (7) 
which are obtained by the reaction of the side-chain amino silicones with reactive triazine or pyrimidine compounds vary 
in viscosity according to the degree of polymerization (molecular weight) represented by (a+b+d), and a higher molec- 
ular weight results in a higher viscosity. For the linear structure and the crosslinked structure developed as the molec- 
ular structure according to methods of polymerization, the linear structure results in softer compounds compared with 
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the crosslinked structure For example, geWike compounds rich in the linear structure are flexible and soft, whereas gels 
rich in the crosslinked structure become hard, resulting in elastic rubber-Gke compounds. 

When cyanuric chloride is used as the triazine compound, tt can bind to reactive groups of the silicone at a maxi- 
mum of 3 positions, because it has 3 reactive groups. The structure of the silicone obtained thereby is apt to take the 

5 crosslinked structure, compared with a compound having one reacthre gro^ 
compound has therefore a tendency to become hard. 

Further, more amino groups in the molecule of the amino silicone results in more reactive positions, so that the 
resulting compound is apt to take the crosslinked structure, leading to a hard compound. Accordingly, the use of the sil- 
icone having a small amount of amino groups can provide the silicone derivative having desired hardness and proper- 

10 ties. 

As an example of the specific structure, the side-chain amino silicone is apt to take the intermolecutar or intramo- 
lecular crosslinked structure when the triazine or pyrimidine compound having at least 2 reactive groups is used, result- 
ing in a hard compound. In order to avoid this problem, the introduction rate of the triazine or pyrimidine compound is 
decreased, or the triazine compound having one reactive group such as 2-chloro-4,6^s(etrrylantino)-s-triazine or the 
75 pyrimidine compound such as 2-chloropyrirrddine is used, whereby a compound having moderate gel properties can be 
obtained. 

More amino groups in the side-chain amino silicone oil results in a harder gel. It is therefore preferred that the 
number of amino groups is proper. In order to obtain the soft gel-like product, the number of amino groups in the mole- 
cule is preferably 5 or less. 

20 As described above, the hard gels, the soft gels and the liquid triazinyl group- or pyrirnidinyl group-containing amino 
silicone derivatives are obtained according to various conditions, and they can be selected depending on each applica- 
tion, similarly to the above-mentioned various substituted compounds. 

The novel triazinyl group- or pyrirnidinyl group-containing amino silicone derivatives of the present invention are dis- 
persed in liquid oil or siBcone oil, and dissolved by heating, followed by cooling if necessary, thereby obtaining compo- 
25 sitions extending from gel-like compositions to viscous materials; 

The amount of the triazinyl group- or pyrirnidinyl group-containing amino silicone derivative of the present invention 
added to the silicone oil varies with the molecular, weight etc. of the triazinyl group- or pyrirnidinyl group-containing 
amino silicone derivative, and a higher molecular weight and a higher viscosity of the silicone derivative require a 
smaller amount thereof added. On the other hand, a lower molecular weight and a lower viscosity of the silicone deriv- 
30 ative require a larger amount thereof added. In the tatter case, the triazinyl group- or pyrirnidinyl group-containing amino 
silicone derivative itself can also be used as a base. When used as a gelling agent, the triazinyl group- or pyrirnidinyl 
group-containing amino silicone derivative of the present invention is added generally in an amount of 3% by weight or 
more, and preferably in an amount of 10% by weight or more. The gelling agent of the present invention also includes 
so-called viscosity thickening agents which increase the viscosity of the bases but leave the fluidity, as well as the so- 
35 called gelling which increases the viscosity and allows the fluidity to disappear. 

The liquid oil may be any as long as it is compatible with the silicone derivatives of the present invention, and exam- 
. pies thereof include hydrocarbon oil such as isoparaffin oil, and ester oil. The silicone oil may be any as long as it is 
liquid, and chain silicones, cyclic silicones, amino-, carboxyl- or alcohol- silicones, etc. can be used 

The triazinyl group- or pyrirnidinyl group-containing amino silicone derivatives of the present invention are dissolved 
40 in low-viscosity silicone oil, hydrocarbon oil, polar oil, etc. to cause gelation or an increase in viscosity. They can be 
therefore used as bases for various industrial materials as well as for cosmetics and pharmaceutical preparations. In 
addition, the triazinyl groups or r^ 

selves can be used as bases for cosmetics, pharmaceutical preparations and various industrial materials. 

When, for example, silicone oil having a low viscosity of 100 cs or less generally used in cosmetics and pharma- 
45 ceutical preparations is used as a soft, homogeneous gel, the use of the mono-substituted compound in which a triazi- 
nyl group or a pyrirnidinyl group of the amino silicone is substituted provides a gel-like composition not impairing 
refreshing feeling of the silicone oil. When used as a hard, homogeneous gel high in form retention, the di-substituted 
compound is mainly employed. 

As described above, when the silicone derivatives are used in cosmetics and pharmaceutical preparations, it is pre- 
so f erred that halogen is removed by substitution, eta 

The silicone oil is used for various industrial materials utilizing its insulating properties and water repellency, and 
can be used property by various selections according to its purpose of use as a gelling agent 

The gei-like compositions comprising the triazinyl group- or pyrimicfinyl group-containing ammo silicone derivatives 
of the present invention and silicone oil are thermally reversible, and adcfition of DMSO to the gel-like compositions 
55 results in fluid liquids. From this fact, this gelation is deduced to be mainly caused by a hydrogen bond. 

The present invention will be described in more detail with the following examples. It is understood of course that 
they are for the purpose of illustration only and are not intended to limit the scope of the invention. 
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EXAMPLE 1 

Three grams (1 .2X10* 4 mol) of a side-chain amino silicone (BY16-849 manufactured by Dow Corning Toray Silk 
cone Co., Ltd.. MW: ca. 25000, amino equivalent: 600) dissolved in 20 g of benzene was mixed with 0.57 g (5.0X10" 3 
5 mol) of 2-chloropyrimidine previously dissolved in 20 g of benzene, and the mixture was stirred under reflux for 24 
hours. After termination of the reaction, the solvent was removed by distillation under reduced pressure to obtain a 2- 
pyrinradiriylorg^cpolysiloxane which has pyrirnidinyi groups bound. 

EXAMPLE 2 

.10 ' 

Thirty grams (6.6X1 0" 3 mol) of a both-terminal amino silicone (BY16-853B manufactured by Dow Coming Toray Sil- 
icone Ca, Ltd., MW: ca.4500, amino equivalent: 2250) dissolved in 15 g of benzene was mixed with 2.46 g (13.3X10* 
3 mol) of cyanuric chloride previously dissolved in 1 5 g of benzene, and the mixture was stirred at room temperature for 
24 hours. After termination of reaction, the solvent was removed by distillation under reduced pressure, followed by 
is washing with water. The resulting product was heated again under reduced pressure to remove the solvent by distilla- 
tion, thereby mainly obtaining a triazinylorganopolysiloxane in which triazinyl groups were bound to both ends. This 
product showed the following nuclear magnetic resonance spectra: 

Table 1 

20 

Structure Confirmation According to Nuclear Magnetic 
Resonance Spectra ( 13 C-NMR) 

Structure Chemical Shift 6 

I 

C-NH-R-Si(R) 3 166,1 ppm 



|. 169.9 ppm 

£-Cl 171.1 ppm 

Solvent; CDC1 3 



.TV ...... 

EXAMPLE 3 

.3.1 g (1 .24X1 0* 4 mol) of a side-chain amino silicone (BY1 6-849 manufactured by Dow Coming Toray Silicone Ca, 
Ltd., MW: ca.25000, amino equivalent: 600) dissolved in 50 g of 1 ,4-dioxane was mixed with 0.1 g (4.95X10" 4 mol) of 

45 2-chloro-4,6-bis(ethylamino)-s-triazine previously dissolved in 50 g of 1 ,4-dioxane, and the mixture was stirred under 
reflux at the boiling point for 24 hours. After termination of the reaction, the solvent was removed by distillation under 
reduced pressure to mainly obtain a 2-{4,6-bis{ethylantino)]-s-tn^^ in which 2-cWoro-4,6- 

bis(ethytamino)-s-triazinyl groups were bound to a part of amino groups of one molecule of the side-chain amino sili- 
cone. This product showed the following nuclear magnetic resonance spectra: 

so ' 



30 
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Table 2 

Structure Confirmation According to Nuclear Magnetic 
Resonance Spectra. ( 13 C-NMR) 

Structure Chemical Shift S 

15 ppm 

35 ppm 



163 ppm 



165 ppm 



EXAMPLE 4 

35 1 1 .19 g (2.48X1 0" 3 mol) of an a.co-diamino silicone (BY16-843B manufactured by Dow Corning Toray Silicone Co., 
Ltd., MW: ca.4500, amino equivalent: 2250) dissolved in 150 g of 1 ,4-dioxane was mixed with 1 g (4.95X10"? mol) of 2- 
chloro-4 t 6-bts(ethylamino)-s-triazine previously dissolved in 150 g of 1 ,4-dioxane, and the mixture was refluxed for 24 
hours with stirring at 90°C. After termination of the reaction, the solvent was removed by distillation under reduced pres- 
sure to obtain a 2-I4.6-bis(ethylamino)]-s-tria2inylorganopolysiloxane in which 2^loro-4,6*is(etr!ylamino)-s-tria2iny1 

40 groups were bound to both ends. This compound was highly viscous and paste-like. 

. EXAMPLE $ 

0.22 g (1.19X10* 3 mol) of cyanuric chloride dissolved in 20 g of benzene was mixed with 5.0 g (1.11X10* 3 mol) of 
45 silicone oil having one amino end group (MW: ca. 4500), followed by stirring for 24 hours. After termination of the reac- 
tion, the solvent was removed by distillation under reduced pressure to mainly obtain a triaziriylorganopolysiloxane in 
. which one silicone chain was bound to a triaziriyl group. 

EXAMPLE 6 

so 

0.1 1 g (0.59X1 0" 3 mol) of cyanuric chloride dissolved in 20 g of benzene was mixed with 5.0 g (1 .1 1X10 r3 mol) of 
silicone oil having one amino end group, BX16-193, followed by stirring for 24 hours. After termination of the reaction, 
the solvent was removed by distillation under reduced pressure to mainly obtain a triaziriylorganopolysiloxane in which, 
two silicone chains were bound to a tria^ne compound. 

55 . . 

EXAMPLE 7 

0.07 g (0.37X10" 3 mol) of cyanuric chloride dissolved in 20 g of benzene was mixed with 5.0 g (1 .1 1X10' 3 mol) of 
silicone oil having one amino end group, BX16-193, followed by stirring for 24 hours. After termination of the reaction. 
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-£H 3 (of an aminoethyl group) 
-CH 2 - (of an aminoethyl group) 

i •• 

C-NH-R-Si(R) 3 

(carbon of a triazinyl 
ring to which a silicone 
was bound) 

I 

C-NH-CH 2 -CH 3 

I * 

(carbon of a triazinyl 
ring to which an amino- 
ethyl group was bound) 

Solvent: CDC1 3 
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the solvent was removed by distillation under reduced pressure to mainly obtain a triazinytorganopolysiloxane in which 
three siBcone chains were bound to a triazine compound. 

EXAMPLES 

5 • • ' 

Amino silicone derivatives (1) to (7) obtained in Examples 1 to 7 were each added to respective silicones so as to 
give a concentration of 10% by weight or 20% by weight, and dissolved by heating at room temperature or 80°C with 
stirring. The resulting solutions were each allowed to stand at room temperature, followed by observation/ The gelling 
and viscosity increasing properties of the derivatives obtained in Examples 1 to 7 to the silicones are shown below. 

• 10 
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Silicone 
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Example 7 
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No. 1 : dimethytpolysiloxane 5 cs 

No. 2: dimethytpolysiloxane 50 cs 

No. 3: decamethylcyclopentasiloxane 5 cs 

®: gel (form retention kept) 

O: weak gel 

a: increase in viscosity 

X: solution 



45 The equivalent amount of DMSO was added to each gel of No. 1 obtained in Example 1 , 2, 5, 6 or 7 shown in Table 
3, followed by stirring. As a result, each gel was turned solution-like. From this fact, this gel was deduced to be mainly 
made by a hydrogen bond. 

the novel silicone derivatives of the present invention can be easily synthesized from the amino silicones and the 
triazine or pyrimidihe compounds, and can gel silicone oil or increase the viscosity thereof stably and homogeneously. 
so The gelled products are thermally reversfole. and easily produced. Further, the resulting gels are transparent The rea- 
son for this is deduced to be that this gel is mainly made by a hydrogen bond. 

Claims 

55 1. A triazinyl group- or pyrirmfinyt group-containing amino silicone derivative having a triazinyl group or a pyrimidinyl 
group bound to an amino group of an amino silicone. 

2. A triazinyl group- or pyrimidinyl group-containing amino silicone derivative represented by general formula (1): 
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N: (CH,) B 




4 ' (1) 



wherein each R, which may be the same or different, represents hydrogen or a linear, branched-chain or cyclic 
hydrocarbon group of 1 to 8 carbon atoms; m and n each represent integers from 1 to 6; h represents an integer 
from 0 to 6; "a" represents an integer from 1 to 400; and at least two of Y are nitrogen, and the remainder is carbon. 

3. The silicone derivative according to claim 1 , which is represented by general formula (2): 





■N— (CH 2 ) 0 4- Si' On Si R 



(2) 



wherein each R, which may be the same or different represents hydrogen or a linear, branched-chain or cyclic 
hydrocarbon group of 1 to 8 carbon atoms; m and n each represent integers from 1 to 6; h represents ah integer 
from 0 to 6; "a" represents an integer from 1 to 400; at least two of Y are nitrogen atoms, and the remainder is a 
carbon atom; p represents an integer from 1 to 3 in the case of triazine, or from 1 to 4 in the case of pyrimidine; and 
when p is 1 or 2 in the case of triazine, or 1 , 2 or 3 in the case of pyrimidine, a hydraxyl group, an amino group which 
may be substituted by a linear or branched alkyl group of 1 to 6 carbon atoms, a halogen atom, a carboxyl group, 
a linear or branched alkyl group of 1 to 6 carbon atoms, or a linear or branched alkoxyl group of 1 to 6 carbon atoms, 
as well as a hydrogen atom, may be bound to a residual carbon atom of the triazine ring or the pyrimidine ring. 

4. The silicone derivative according to claim 1 , which is represented by general formula (3): 




-N — (CH I ) a — N-tCH^ 
R * 





{ P) 



wherein each R, which may be the same or different, represents hydrogen or a linear, branched-chain or cyclic 
hydrocarbon group of 1 to 8 carbon atoms; m and n each represent integers from 1 to 6; h represents an integer 
from 0 to 6; a represents an integer from 1 to 400; at least two of Y are nitrogen, and the remainder is carbon; q 
represents an integer from 0 to 10; p represents an integer from 1 to 3 in the case of triazine, or from 1 to 4 in the 
case of pyrimibine; and when p is 1 or 2 in the case of triazine. or 1. 2 or 3 in the case of pyrimidine, a hydraxyl 
group, an amino group which may be substituted by a linear or branched alkyl group of 1 to 6 carbon atoms, a hal- 
ogen atom, a carboxyl group, a linear or branched alkyl group of 1 to 6 carbon atoms, or a linear or branched alkoxyl 
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group of 1 to 6 carbon atoms, as wen as a hydrogen atom, may be bound to a residual carbon atom of the triazine 
ring or the pyrimidine ring; 



10 



(i) when q is from 1 to 10, A1 and A2 are each represented by general formula (4): 



— N (CHJ 

I 

R 



L V VI 

— N— (CH,)^!— Si — O j — Si- - 

.1 |i /. 1 . 



"~< CH i)»"" N --( CH >> N 

R 




(4) 



15 



20 



wherein R, m, n, h, a and Y have the same meanings as given above; and AT and A2* each represent hydro- 
gen atoms, hydroxy! groups, amino groups which may be substituted by linear or branched aikyl groups each 
having 1 to 6 carbon atoms, halogen atoms, carboxyl groups, linear or branched aJkyl groups each having 1 to 
6 carbon atoms, or linear or branched alkoxyi groups each having 1 to 6 carbon atoms; 
or A1 and A2 are each represented by general formula (5): . 



— N— : (CH J ) i 
R 





/R A R 




— N- (CH,) 
I ' 


L' L' 

— Si-Oj — Si- 


-(CH,) -N-- 
o , 


R 


I / l 

h \ R /a R 


R 



(CH.) NH 

I 



(5) 



wherein R, m, n, h and "a" have the same meanings as given above; 
30 or A1 and A2 each represent hydrogen atoms, hydroxyl grou^ amino groups which may be substituted 

by linear or branched alkyl groups each having 1 to 6 carbon atoms, halogen atoms, carboxyl groups, linear or 
branched alkyl groups each having 1 to 6 carbon atoms, or linear or branched alkoxyi groups each having 1 to 
6 carbon atoms; and 

(ii) when q is 0, general formula (3) is represented by general formula (6): 
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— N- (CH,) 

■ i " B 


— Si — 0- 
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" (CH,) -N- 
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(CH,) NH 


(6) 
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L » J 
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5. The silicone derivative according to claim 1 represented by general formula (7), which is obtained by allowing a 
so side-chain amino silicone to react with a reactive group<ontaining triazine or pyrimidine compound: 



55 
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R-- 



i 

Si-0 

I 



R 

I 

■Si— 0- 
I 



(Ca) — N - (CH.) — N 



L R-l 




rJ 



(CH.) -N- rCHJ -N-H 



R 
I 

-Si-R 
I 

R 



(7) 



wherein each R, which may be the same or different represents hydrogen or a linear, branched-chain or cyclic 
hydrocarbon group of 1 to 8 carbon atoms; m and n each represent integers from 1 to 6; h represents an integer 
15 from 0 to 6; "a" and V each represent integers of. 1 or more, "d" represents an integer of 0 or more, and "a+b+d" 
represents an integer of 400 or less; "a", V and "d" each show the ratios, and do not specify the order of arrange- 
ment; and at least two of Y are nitrogen atoms, and the remainder is a carbon atom. 

6. A method for producing the silicone derivative according to claim 1 which comprises allowing an amino silicone oil 
20 to react with a reactive group-containing triazine or pyrimidine o>mpoui^. 

7. The method according to daim 1 , in which the amino silicone oil is represented by the following general formula (8): 



25 



30 



1 
B' 



40 



wherein each R, which may be the same or different represents hydrogen or a linear, branched-chain or cyclic 
hydrocarbon group of 1 to 8 carbon atoms; "a" and V. each represent integers of 1 or more, and the sum of "a" and 
"b" represents an integer of 400 or less; "a" and "b" each show the ratios, and do not specify the order of arrange- 
ment; and at least one of B, B' and B" is a group represented by general formula (9): 



1 A 



(GHz). N— H 

I 

R' 



(9) 



45 



50 



wherein each R\ which may be the same a different represents hydrogen or a linear, branched or cyclic hydrocar- 
bon group of 1 to 8 carbon atoms; m and n each represent integers from 1 to 6; and h represents an integer from 
0to6;and 

the reactive group-containing triazine or pyrimidine compound is a compound represented by the following general 
formula (10): 



55 
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X 2 . ; 

wherein at least one of X 1 , X 2 and X 3 represents a halogen atom, the remainders each represent hydrogen atoms, 
hydroxyl groups, amino groups which may be substituted by linear or branched alkyl groups each having 1 to 6 car- 
bon atoms, carboxyl groups, linear or branched alkyl groups each having 1 to 6 carbon atoms, or linear or branched 
alkoxyl groups each having 1 to 6 carbon atoms; and at least two of Y are nitrogen atoms, and the other is a carbon 
atom. 

8. A gelling agent comprising the triazinyl group- or pyrimidinyl group-containing silicone derivative according to any 
. one of claims 1 to 5. 

9. A composition comprising the triazinyl group- or pyrimidinyl group-containing silicone derivative according to any 
one of claims 1 to 5, and silicone oil and/or liquid oil. 

10. A base comprising the triazinyl group- or pyrimidinyl group-containing sflicone derivative according to any one of 
claims 1 to 5. . 



20 



